Royal Society in April 18S9, and which was read on the 13th of June in the same year, I incidentally alluded to some experiments I had performed on the action of salts, when injected into the veins. On that occasion I merely noticed these experiments, on account of their having enabled me to determine the time required by the blood, to pass from one part of the system to another. Before proceeding to the detail of the experiments, I shall shortly describe the manner in which they have been performed. The phenomena connected with the vascular system have been observed by the aid of the hsemadynamometer,?an instrument invented by M. Poiseuille, for ascertaining the pressure that the blood exerts on the parietes of the vessels. Had it not been for the almost mathematical precision which this valuable instrument enables us to introduce in researches on the circulation, I certainly should never have ascertained many of the facts which I have now to bring forward. A description of this instrument will be found in Todd's Cyclopaedia of Anatomy and Physiology, Art. u Circulation." In ascertaining the pressure of the blood in the arterial system, this instrument has always been connected Avith the femoral artery. When the substance experimented on has been injected into the veins, it is the external jugular that has always been selected for this operation ; when into the arteries, the injecting tube has been introduced either into the right or left axillary artery, the point of the tube looking towards the heart, so that any fluid injected through it should be forced through the subclavian artery into the aorta, and thus become mixed with the blood circulating through the body. In all operations requiring the use of the heemadynamometer, it is necessary that the animal should be confined, in order to command the requisite degree of A solution, containing three grains of sulphate of zinc, when injected into the jugular vein, gave rise to a quickened pulsation of the heart ten seconds after its injection ; the oscillations in the column of mercury were also diminished, and the pressure in the arterial system decreased ; two minutes after the injection, it being less by a column of mercury equal to two inches ; the action of the heart was also slower. Six grains, when injected into the veins, exerted a powerful influence on the heart; the pressure in the arterial system became diminished until it was only equal to a column of mercury of two inches. A solution, containing thirty grains of the salt, arrested the action of the heart eight seconds after it had been introduced into veins. On opening the thorax, the irritability of the heart was found to be more completely de- on the action of these salts when introduced into the veins. In their action on the heart they resemble very closely those substances which have been already noticed. When injected into the veins in sufficient quantities, they arrest the action of the heart in from eight to twelve seconds. To produce this effect, a drachm and a-half or two drachms of the chloride of calcium or nitrate of lime are required. When injected in small quantities, the pulsations of the heart are rendered quicker, and the oscillations in the column of mercury are diminished. In their subsequent action on the heart, the salts of lime differ from the salts of magnesia, copper, and zinc, by their tendency to make the action of the heart permanently quicker, the rapidity of the pulsations being increased, until they are introduced in sufficient quantities to paralyse the heart. An examination of the thorax immediately after death discovers the heart more or less deprived of irritability. Sometimes the organ has been found perfectly motionless. The blood in the left cavities is always of a bright scarlet colour. When injected into the arterial system the salts of lime exert no action on the general capillary circulation, the pressure in the arteries not being affected. arteries, (in all eleven times,) these muscular contractions have been noticed after death. They are never observed to take place with equal force over the whole of the body at the same time, but are always most marked in some particular set of muscles. I have observed them most frequently in the muscles of the thorax and anterior extremity; but I know of no set of muscles in which these movements have not been seen. They do not always take place immediately after death, the animal sometimes remaining quite still for some minutes, after which the muscles may commence contracting. These muscular contractions are sometimes observed at various parts of the body at the same time, or they may be confined almost wholly to one part, or they may affect different parts at different periods. In one instance I have observed them commence a few minutes after death in the muscles attached to the angles of the mouth ; from thence they appeared to be propagated to the muscles of the ear, the orbit, and of the side of the face; then to the muscles of the neck, and lastly to those of the thorax and the muscles moving the anterior extremity, in which they did not take place till ten minutes after death. The force with which the muscles contract is sometimes considerable. I have seen the posterior part of the trunk moved by the contractions of the lumbar museles, and have on two occasions observed the body pushed away, on furnishing a point (Tappui to the sole of the foot.
This last phenomenon took place ten minutes after the thorax had been opened. The longest period after death at which I have observed these movements take place spontaneously, has been thirty minutes, and this was in the muscles moving the vibricii or whiskers ; but in those muscles which had been exposed on opening the thorax, I have seen vivid contractions forty minutes after death, and this when the temperature of the room in which the animal lay was at 42? Fahrenheit. As to the cause of these movements, whether they be owing to an effect produced by the substance on the nervous system, or to its direct contact with the muscles, it would be premature of me to give an opinion. There is one fact, however, which I have observed, which would tend to favour this latter opinion-r?it is, that when these substances had been injected into the arteries, the contractions are generally most marked in the limb, through the artery of which the injection has been introduced. No other substances that I am aware of, besides the salts of strontia, baryta, and lead, give rise to these movements.* Lead.?The salts of this metal, in their physiological action, form a link between the salts of strontia and baryta, and those of silver and soda; they agree with the former, in their action on the heart and muscular tissue, and with the latter, by the effects they give rise to in the lungs. When a solution containing three grains of acetate of lead, was injected into the veins, the pressure in the arterial system became diminished in seven seconds; four seconds after this, the column of mercury in the hsemadynamometer regained its former height, and even indicated an increased pressure in the arteries; the action of the heart was rather quickened, and its oscillations less. On injecting a solution containing fourteen grains of the salt, the pressure in the arteries was first diminished, and then became much increased, the column of mercury being from three to four inches higher, about eighteen seconds after the injection; the action of the heart became slower, about two minutes after the injection, and the oscillations at each pulsation of the heart became increased. the heart continued beating strongly. The pressure in the arteries never again rose, no blood being sent into the arterial system, although the heart could be seen to be beating violently, by the movements it produced in the parietes of the thorax. The heart was exposed three minutes after the injection; the left ventricle was still contracting feebly. The right side of the heart was so distended with blood, as to render contraction impossible. The left cavities appeared to have contracted on their contents, as much as the distended state of the right side would allow. There was a small quantity of dark blood in the left ventricle, which was coagulated, though not very firmly, having been evidently slightly affected by the salt, a small portion of which must have found its way to the left side of the heart; on opening the right ventricle, more than seven ounces of dark grumous blood escaped from it, and from the vessels leading to it. I have, on one occasion, seen the action of the heart arrested after this substance had been introduced into the veins. It was, when a solution containing twelve grains of the salt had been used, the jugular veins having ' been divided immediately after the injection, in order to prevent the brain from being affected, by the great venous congestion that supervenes on the arrest of the passage of the blood through the lungs. By this means, respiratory movements were not immediately arrested, and the blood containing the salt passed into the left side of the heart, and became circulated over its parietes, giving rise to an arrest of its contractions ; but, even in this case, the ventricles manifested signs of irritability ten minutes after death.
When introduced into the arteries, the salts of silver evidently give rise to a great obstruction in the passage of the blood through the systemic capillaries. A solution containing two grains of the acetate of silver, when introduced into the arterial system, gave rise to an increase of pressure equal to a column of mercury of six inches, two grains more injected into the arteries were sufficient to produce death, giving rise to a pressure equal to fifteen inches of mercury. The heart was stopped by asphyxia about five minutes after the respiration had ceased.
?
When the salts of silver are injected into the veins, the nervous system appears to be affected solely by the action of these salts on the lungs ; for I have never noticed a symptom which I could attribute to their direct action on the nervous tissue. When the quantity injected is small, the circulation through the lungs is not arrested, but a secretion takes place, which, by obstructing the air-passages, prevents the aeration of the blood, thus indirectly affecting the nervous system. This secretion, however, is not always produced, and yet even then the animal seems to die of asphyxia, owing to extensive changes produced in the tissue of the lungs. When the quantity of the salt is sufficient to arrest the pulmonary circulation, the nervous system becomes violently affected, owing to the congestion which immediately takes place in the veins. In a few seconds, opisthotonos comes on, and the spasm relaxes in a short time by the death of the animal. The effects that follow the introduction of the salts of silver into the arteries closely resemble those produced by the acetate of lead, when injected into these vessels. Respiration was suddenly suspended by the injection of two grains of nitrate of silver into the arteries. This, however, was the second injection ; the respiratory movements were renewed three minutes after they had been suspended, five or six full inspirations taking place. I am inclined to think the symptoms which manifested themselves in this case, as well as those produced by the salts of lead when injected into the arteries, are owing to the great increase of pressure in the arterial system. The influence which the salts of silver exert over the passage of the blood through the lungs, is evidently much greater than that of the salts of lead, for I have never seen the circulation of the blood through these organs totally arrested by any dose of the latter salts.
Soda.?The salts of soda bear a close resemblance in their physiological action to those of silver. In the memoir I read at the 
